Abstract. Hadronic tau decays play a crucial role in Standard Model measurements as well 6 as in the search for physics beyond the Standard Model by the ATLAS experiment at the Large
Introduction

19
Tau leptons, τ 's, play a crucial role in many physics processes investigated by the ATLAS or kaons, as well as a neutrino. Thus, the hadronically decaying τ is characterized by one or 27 three charged tracks and narrow energy deposits in the electromagnetic (EM) and hadronic
28
(HAD) calorimeter. These characteristic decay patterns are utilized in the trigger as well as in 29 the offline τ identification (ID), as for example application of isolation criteria, which efficiently 30 discriminate τ h decays from background jets, most of the times stemming from QCD multi-jet 31 processes. Examples of analyses using the hadronic τ trigger are listed in Table 1 . 
The ATLAS Tau Trigger
33
The ATLAS trigger system [2] has the important task to reduce the collision rate of 40 MHz, as 34 delivered by the LHC, to 400 Hz, which is the rate that can be sustained by offline reconstruction The L1 calorimeter trigger uses information from the EM and HAD calorimeter systems. These Local maximum/ Region-of-interest Figure 1 . Trigger towers as used by the L1 calorimeter trigger of the HAD and EM calorimeters, with sizes of ∆η × ∆φ = 0.1 × 0.1. The relevant energy sum areas for the τ h trigger, the core region as well as the isolation rings are highlighted [2] .
50
On this level the τ h lepton candidate is identified by its transverse energy, E T , which is 51 in accordance with the trigger items name, e.g. for L1_TAU20 an E T threshold strictly above 52 20 GeV has to be fulfilled. Further an isolation requirement denoted by an "i" in the trigger 53 item's name can be applied, by demanding an isolation E T lower than a certain threshold to (RoI) is defined, this is a spacial (∆η × ∆φ) region which center is defined by the L1 object, and 56 passed to the Higher Level Trigger (HLT), in case the event gets accepted. 
Here the events are selected by applying a tag and probe selection in Z → τ τ → µτ h final state. It closely follows the τ h ID efficiency measurement described in [8] . The left figure presents the number of tracks of L2 τ h 's, while the right figure shows the resolution of the L2 τ h p T with respect to the p T of offline τ h candidates [9] . The combination of systematic uncertainties is shown by the bands.
Event Filter Trigger
68
The last trigger step is performed by the EF, which has access to the complete event data. Figure 3. Performance of the multivariate-based τ h triggers at EF. The signal efficiency is defined with respect to the offline identified τ h candidates matched to the τ h 's produced on generator level and the background rejection with respect to a QCD jet sample. Multi-prong τ h trigger candidates for BDT-and LLH-based triggers are displayed. The trigger decision is optimized to be 85% and 80% with respect to the offline candidates for 1-prong (left) and multi-prong (right), respectively [9] . The tested Event Filter items had to pass L1_TAU8 and no requirement at L2 (L2_noCut) was required.
example a requirement on transverse mass 2 , cuts on the angles between the selected objects and of the instantaneous luminosity for combined τ h triggers. Here as representative cases a di-τ h ,
The term EF_tau20_medium implies a 20 GeV requirement on the ET at EF and medium selections on the shower shape variables. 
